Background Two assumptions underpin the implementation of pay for performance in Medicare: that with the use of claims data, patients can be assigned to a physician or to a practice that will have primary responsibility for their care, and that a meaningful fraction of the care physicians deliver is for patients for whom they have primary responsibility.
In separate analyses, we assigned each patient to the physician or primary care physician with whom the patient had had the most visits. We determined the number of physicians and practices seen annually, the percentage of care received from the assigned physician or practice, the stability of assignments over time, and the percentage of physicians' Medicare patients who were their assigned patients.
Results Beneficiaries saw a median of two primary care physicians and five specialists working in four different practices. A median of 35% of beneficiaries' visits each year were with their assigned physicians; for 33% of beneficiaries, the assigned physician changed from one year to another. On the basis of all visits to any physician, a primary care physician's assigned patients accounted for a median of 39% of the physician's Medicare patients and 62% of Medicare visits. For medical specialists, the respective percentages were 6% and 10%. On the basis of visits to primary care physicians only, 79% of beneficiaries could be assigned to a physician, and a median of 31% of beneficiaries' visits were with that assigned primary care physician.
Conclusions In fee-for-service Medicare, the dispersion of patients' care among multiple physicians will limit the effectiveness of pay-for-performance initiatives that rely on a single retrospective method of assigning responsibility for patient care.
Policymakers are considering implementing pay for performance on a large scale in the fee-for-service Medicare program. 1 Pay-for-performance demonstrations targeting physician practices are under way, 2, 3 and Congress recently passed legislation authorizing payment for physicians who report on quality of care. 4 The rationale for pay-for-performance is that the quality of care will improve if physicians can earn bonuses for providing high-quality care. Two assumptions underpin the implementation of pay for performance in Medicare: that primary responsibility for care of a beneficiary can be assigned to an individual physician or practice, and that Medicare can link performance to meaningful financial incentives for those providers. Challenges may arise if care of beneficiaries is dispersed across many providers, if the provider assigned responsibility for that care changes frequently, or if only a small percentage of the beneficiaries treated by a provider serve as the basis of performance measurement.
Large-scale implementation of pay for performance is expected to rely on claims data, rather than resource-intensive chart reviews, for characterization of care and assignment of patients to providers.
5, 6 Therefore, we analyzed claims in order to describe typical care delivery patterns in fee-for-service Medicare, to evaluate the extent to which a beneficiary's care could reliably be assigned to a single physician or practice, and to determine the extent to which physicians can be held accountable for the care they deliver to Medicare beneficiaries when they are assigned responsibility for some of the patients they treat and not for others.
Methods

Data Sources
We analyzed claims data for beneficiaries in fee-for-service Medicare who were treated by respondents to the 2000-2001 Community Tracking Study Physician Survey, a nationally representative sample of physicians. Details about the survey and its link to Medicare claims have been described previously. 7, 8 We excluded pediatricians and specialists who had limited responsibility for ongoing patient care (e.g., radiologists, anesthesiologists, and pathologists). We used professional-services claims for all beneficiaries treated at least once by a Community Tracking Study physician in 2000 and complete claims for 2000 through 2002 for beneficiaries who were the assigned patients of Community Tracking Study physicians in 2000.
Assignment Methods
We identified treating physicians by using the unique physician identification number of performing physicians, excluding claims that had any of 83 empirically identified outlier identification numbers (those associated with 900 or more beneficiaries). We identified treating practices using tax identification numbers, which are assigned to legal entities that bill Medicare for services and can be linked to unique physician identification numbers for physicians within that practice. 2, 9 We assigned all eligible beneficiaries to physicians by using unique physician identification numbers and to their practices by using tax identification numbers, and we conducted analyses according to each type of assignment.
We identified the assigned provider for each beneficiary, using a well-accepted method currently used in pay-for-performance initiatives. 2, 10 The "plurality provider algorithm" assigns a beneficiary to the physician (or practice) who billed for the greatest number of that beneficiary's evaluation and management visits (those in which no procedures are performed) in a given year. 11, 12 We resolved ties between physicians or practices by first favoring primary care physicians and then favoring the physician billing for the greatest total charges for that beneficiary. The methods used to identify evaluation and management visits and physician specialty are detailed in Section A of the Supplementary Appendix (available with the full text of this article at www.nejm.org). We applied the plurality algorithm to successive years of claims from 2000 through 2002 and defined changed assignments as instances in which a beneficiary was assigned to a different physician or practice in different years.
We repeated analyses using three alternative assignment methods. The "plurality primary care physician algorithm" is a modified version of the plurality algorithm that excludes specialist visits and that assigns the beneficiary to the primary care physician billing for the most evaluation and management visits. The "majority provider algorithm" assigns the beneficiary to the provider who billed for the plurality of evaluation and management visits, with the added criterion that the plurality must be at least 50% of those visits. 13 The "multiple provider algorithm" assigns the beneficiary to all providers who billed for at least 25% of the beneficiary's evaluation and management visits, thereby allowing the beneficiary's care to be assigned to more than one provider. 14 We also repeated the analyses with inpatient claims excluded.
Beneficiary Populations
We conducted cross-sectional analyses to describe care patterns in 2000 for all beneficiaries treated at least once that year by a Community Tracking Study physician. We used longitudinal analyses to track beneficiaries assigned to a Community Tracking Study physician in 2000 by following their annual assignments through 2001 and 2002.
We also described care patterns for beneficiaries with diabetes, those with coronary artery disease, and those with lung cancer, each of which is a serious, prevalent condition for which care is in some cases delivered primarily by specialists (see Section A of the Supplementary Appendix for the identifying codes). In addition, we studied the care of beneficiaries with different levels of chronic-illness burden, determined by using the method of Hwang et al. 15 based on International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes for chronic conditions, aggregated by using the Clinical Classification System. 16 In all analyses, we included beneficiaries 65 years or older but excluded those without claims for the year of measurement, those who died during the study period, and those who were eligible for Medicare because they had end-stage renal disease or a disability.
In longitudinal analyses, we also excluded beneficiaries who enrolled in Medicare managed-care plans or entered hospice or nursing homes, those with claims filed from more than one state in 2000, and those assigned to surgeons or emergency medicine physicians.
Statistical Analysis
We weighted data to allow for estimation of national rates by adjusting for the complex sampling strategy of the Community Tracking Study and for nonresponse; adjustments were made to account for the clustering of the sample in 60 communities, the inclusion of a supplemental random national sample, the oversampling of primary care physicians, and known differences between respondents and nonrespondents. 17 If more than one Community Tracking Study physician treated a beneficiary, we applied a weight that was the mean of the weights for individual physicians. Weighted percentages are therefore representative of all adult clinical care physicians in the United States practicing at least 20 hours per week and the Medicare beneficiaries they treat. Analyses were conducted with the use of SAS 18 and SUDAAN 19 software.
Our study was approved by the institutional review contractor for Mathematica, the corporation that includes the Center for Studying Health System Change. Only beneficiary data derived from administrative claims were used, in a manner approved by the Privacy Board of the Centers for Medicare and Medicaid Services. Completion of the survey (which was voluntary) was considered to represent the consent of the physicians.
Results
Of 1,921,937 Medicare beneficiaries who had at least one visit with a Community Tracking Study physician in 2000, a total of 1,787,454 (94%) had at least one evaluation and management visit and were assigned to individual physicians of any specialty (who either did or did not participate in the Community Tracking Study); these beneficiaries were the subjects of cross-sectional analyses. Of these beneficiaries, 381,796 (15%) were assigned to a primary care physician or medical specialist from the Community Tracking Study and were included in longitudinal analyses (Figure 1 ). Applying the plurality algorithm to only primary care physician visits resulted in the assignment of only 1,555,923 beneficiaries (79%), because the remaining 231,531 beneficiaries (15%) had visits only with specialists. Six percent of beneficiaries had no evaluation and management visits and could not be assigned to any physician under any method. 
Number of Providers per Beneficiary
Approximately 66% of beneficiaries had a traditional primary care physician as their assigned physician, with a substantial minority having a medical specialist (22%) or a surgeon (12%). In a single year, the typical beneficiary treated by a Community Tracking Study physician saw a median of two primary care physicians and five specialists, collectively working in four different practices ( Table 1) . Dispersion of care among multiple physicians was greater for beneficiaries assigned to specialists than for those assigned to primary care physicians (data not shown) and was reduced when only evaluation and management visits were considered. Beneficiaries with diabetes, coronary artery disease, or lung cancer saw more physicians than the typical beneficiary, with specialty care accounting for most of this difference. Care dispersion increased with an increasing number of chronic conditions. Inpatient claims accounted for only 10% of all physician visits and 2% of evaluation and management visits. Exclusion of inpatient claims resulted in a modest reduction of the number of providers seen by beneficiaries with a high chronic-illness burden but with no material change in our overall findings (see Section B of the Supplementary Appendix).
Percentage of Beneficiaries' Care Billed by Assigned Providers
The assigned physician billed for a median of 53% of evaluation and management visits and 35% of total physician visits for each beneficiary (Table 2 ). These percentages were moderately higher (65% and 50%, respectively) when assignments were made to practices. Exclusion of inpatient claims resulted in a minimal increase in the percentage of each beneficiary's total visits with the assigned physician (from 35% to 39%), with no material change in the percentage of evaluation and management visits with the assigned physician. Applying the plurality algorithm only to primary care physicians resulted in the assignment of 50% of each assigned beneficiary's evaluation and management visits and 31% of the beneficiary's total physician visits ( Table 2) . 
Consistency of Provider Assignments
Between 
Percentages of Physicians' Medicare Visits with Their Assigned Patients
For Community Tracking Study physicians, 39% of a primary care physician's Medicare patients, and 6% of a medical specialist's Medicare patients, were assigned to them (Table  3) . Assigned patients accounted for a median of 20% of all visits billed by the 8604 Community Tracking Study physicians in 2000 (62% of primary care physician's visits and 10% of medical specialist's visits). The percentages were modest for all other subgroups of physicians. Medical specialists billed for higher total charges for their assigned patients than did primary care physicians, reflecting higher reimbursement rates for specialist services. When plurality assignment was limited to primary care physicians, a median of 47% of the Medicare patients of each Community Tracking Study primary care physician were assigned to that physician, accounting for 87% of the evaluation and management visits and 70% of the total visits for which the physician billed Medicare.
Percentages of Physicians' Assigned Beneficiaries Whose Assignments Changed
A total of 7216 Community Tracking Study physicians had at least one assigned beneficiary in the year 2000. For primary care physicians, a median of 29% of their assigned patients (interquartile range, 18 to 50) changed assignment in the next year. For medical specialists, the median percentage was 67% (interquartile range, 46 to 86). When assignment was based on visits to primary care physicians only, a median of 20% of each primary care physician's assigned patients in 2000 were assigned to a different primary care physician in 2001.
Alternative Approaches to Physician Assignment
As compared with the plurality algorithm, both the majority provider and the multiple provider algorithms assigned a higher proportion of beneficiaries' visits to their primary provider but assigned fewer beneficiaries to any physician at all. The majority algorithm assigned both primary care physicians and specialists responsibility for a lower percentage of their Medicare patients and visits than the plurality algorithm did, whereas the multiple provider algorithm assigned physicians responsibility for moderately higher proportions. Rates of changed assignments were higher with the majority approach and lower with the multiple provider approach than with the plurality approach (see Sections C through G in the Supplementary Appendix).
Discussion
Our study shows that health care for beneficiaries of fee-for-service Medicare is widely dispersed. Typically, beneficiaries see many physicians, and no more than half their visits are with physicians or practices to which they would be assigned under current pay-forperformance models. Similarly, our study shows that most beneficiaries whom a physician treats are not considered to be assigned to that physician under common assignment methods, and many patients assigned to a particular physician or practice would change assignments in subsequent years. Our findings were similar when we limited the assignment of patients to primary care physicians, an approach that had the additional shortcoming of leaving more beneficiaries unassigned. These results, derived from an analysis of a large population of physicians treating Medicare patients, are consistent with the results of previous studies of care dispersion that were smaller in scope or focused on nonelderly populations, 13, 21, 22, 23 and they highlight several challenges that current care patterns pose for pay-for-performance initiatives in Medicare.
The involvement of many providers in the care of each Medicare beneficiary -the typical beneficiary treated by a Community Tracking Study physician saw seven physicians in four practices in a given year -impedes the ability of any one assigned provider to influence the overall quality of care for a given patient. Such a limitation may limit the potential of incentives to improve the quality of care.
Another concern is that only a minority of a physician's Medicare patients may be assigned to that physician, which would reduce the size of the maximum incentives available to the physician if Medicare logically structures bonuses to be proportional to the physician's caseload of assigned Medicare patients (as in the Physician Group Practice Demonstration). 2 The proportion of a physician's total practice that is subject to performance measurement would be further limited if pay for performance were restricted to the physician's Medicare patients, since incentives would constitute a small proportion of the physician's total revenues, particularly for specialists.
Finally, even among patients assigned to a given physician or practice, Medicare would have deemed only half as remaining in stable assignments with the same physician, and 63% as remaining with the same practice, from 2000 to 2002. Instability of assignments may decrease the motivation of physicians to invest in long-term improvements in care for patients with chronic conditions (e.g., hiring patient educators), or the ability to target interventions to specific patients, if they perceive that the benefits to patients will take years to accrue and that many of their patients are unlikely to remain assigned to them.
Care dispersion may thus limit the motivation of physicians and their ability to improve the quality of care in multiple ways.
Our findings are robust across a range of assignment methods commonly used in current pay-for-performance programs. They suggest that any single, retrospective approach is likely to have serious limitations. In contrast with the plurality assignment method, approaches that only assign patients to physicians who provide a large percentage of their care (e.g., the majority provider algorithm) tend to leave more patients unassigned and hold individual physicians responsible for a smaller percentage of the total care they deliver. Methods that designate certain types of patient-physician pairings as better reflecting central care relationships (e.g., assignment only to primary care physicians) also leave more patients unassigned and some physicians unaccountable for any of the care they provide. None of the methods we examined would assign the average Community Tracking Study physician responsibility for more than a quarter of the Medicare patients he or she treated or more than two fifths of the Medicare visits provided.
Our assumptions are conservative with respect to the true extent of care dispersion in Medicare. We excluded beneficiaries who might have tended to have more providers (e.g., those who spent part of the year in a different state). Moreover, we relied on unique physician identification numbers and tax identification numbers to identify providers; in some cases, different physicians and loosely affiliated practices bill under the same identifier. The use of new, more reliable provider identifiers in claims may further clarify care patterns. 24 Although we were able to characterize the care patterns for beneficiaries relative to their assigned practices, we could not describe care patterns for a typical practice because our data were drawn from a representative sample of individual physicians, not individual practices. We did not examine long-term continuity of care, the patient-physician relationship as viewed by patients and physicians, or associations between care dispersion and quality of care. 22, 25 Our results reflect care patterns for beneficiaries treated by the typical physician; they may not be representative of care for all Medicare beneficiaries, some of whom receive little or no care in a given year. Our findings for beneficiaries with diabetes, coronary artery disease, or lung cancer may not be generalizable to those with other conditions. In addition, our study did not address pay for performance focused on structural measures, such as the adoption of information technology, or the average performance of physicians across all the patients they see.
Other assignment strategies could be used to circumvent some of the limitations of those we examined. For example, using models of shared accountability, 26 Medicare could separately define responsibility for services rendered largely by specialists, for services rendered largely by primary care physicians, and for services rendered by both. If applied retrospectively, like the methods we examined, such an approach may not enhance the ability of Medicare to identify the responsible physician when many are involved.
Identifying effective approaches may be especially important for certain high-priority populations that may benefit most from improvements in the quality of care, such as beneficiaries with a high chronic-illness burden. Our analyses show that these patients have more providers and hence have less of their care assigned to a primary provider, according to conventional methods, than patients with a low chronic-illness burden. For such beneficiaries, specialists may perform some of the functions of a primary physician, 13, 27 and quality metrics could reflect the efforts of multiple physicians. The most seriously ill beneficiaries could benefit most from an alternative approach that would overcome ambiguities inherent in retrospective assignment. Prospective designation of the responsible providers, even if voluntary, implies some limitation of the freedom of both patients and physicians to choose the physicians with whom they work, but it would have the benefit of aligning physician, patient, and payer expectations of care relationships.
Care dispersion in the fee-for-service Medicare system will limit the potential of current pay-for-performance designs to improve the quality of care and thus patients' health outcomes. Implementation of pay for performance may be more successful if it incorporates strategies that address care dispersion.
